^nyvyh^T^ ho^^ l:w^> t?:? ^^^:^b^,^J;!it c?:is:io,>^ i?:^ !:h.e 



c::myjfie^^^ xvlxjcb e^or^tains: mobc^:::;!^^ each, thse 
sevi^n diffe:f^:iJ?j: ^xD,s:-ymi^s: ;r??q^iLred fos^ t.h.^? bt;Osyiith.e^:b tif latty 
aeid;^ (piigs^ ^>^M5i Tlii<; ^;:$>Mpk.:«: ?-:^m b^? 

;:??ln^5 ^?:^5d niK-b>:k; a^iii^ck; jiom^i^ virU!$^?S: ftiko o:>f:tt^i;:;in HpidB and 
mfyj^d is:^^^■:.:^. ;loM^:Co..mo^<Ai:i^^^ (Figi>^^? 3-4]. of tb>^ 

^ii^jsilb^i^ vkiey^, hlis s particle vyslght of naariy 40 5:5:^lHk>^-x, ^>f 
wliich sfeau^ 5 p^^ixc^ent. o:^- 2 mlllvon, cmimm:^ liboni^ck^lc 
acid.. Thi^ xem&inini^ M ^5::.i:db>a b ca^::i:db\Uftd b;y the p^^tein 
porl;kj;ri, [listing of Sv:i:m.e 2,20^^5 tdeBiiietd polyp^^ptkbi 
oi:^::;e.^:i^. H<meva^^ v^ro.:^ pi;ir^icb^;s: b^iba^^?? like singb b^i- 

b^sesj-i^^j iboir aebi:^;.e.b coniporients; >vtkck ;is:^ge^bE?:i^ vf^rv 




Moi^.^ pKjia^:^^ mfjieoiib^s retsiin rb^;i^ l>k:i:i!>gk;ai ^^f;byi^:v o^siy 
witbiii^ Vf^:;ry bmik^d ^e;og;^^ t&mp^^miii^'o fesad pH. Expa^img 
s^oliibk^ or giobukr proteins t;e extr^^^^:s:(^s pH <)x t:o bsgii teo:e.^ 
perainre^ bj^r es:div' .^b,er! peried^^ ?:;:a-^ss^e:$ ife^-:;r^: lis?- 

d^^rg^:^ p;!:i:yid.c::il eh.e;;^g& knowx^ as de:?K^:i^o:bPP> wii;ed> 
d>e er^^:i;?t vi^sbk ^rl'kot ie Jiii de?;::fe;^is^ ;,e. :::a:itnbiidy.. Si^ie^^ 
eovak^:k bo^fids .b:; tbe backbee:e el tbe poiypepdds^ chaise ar^ 
brokae. dii?:ing tbl^ rekdveiy mild tresit^sjse^t^ tbe primary 
s;t^;;;:e:te?:a rem^^in:^? i^^l&ei:.. Me^^t globukT preiolab^ aede;ti^^> 
deeek?5'^a'ion wbs^^i be^ik^d above 60 i^:^ xlf C Ferm^r^os? of e.e. 
rntjebibk? wluki iXJ::;iga.lem '^^^i-beii ^:gg wblte m bolUd is a 
eammosi ex^e:n.pk of pma^ki danatu?atiee... Bsat: th^;: a;KJSt 
snOoant eo^^i^aqooriee of de:aal;e,re:d:oa: ia d^t^^ th^^i pxotaia 
esuaHy lo^es it>^ diax^^^::mn,^kc bielogletd activity; e..g., 
be^kkig uso:iilly dat:lvoys tbs^ cal^lyka abibtv ofkiixyme^;. 

Der^.a^:n.?"atlo.e dxe ujifobiiej^ nf Ihs;^ eb:i?i;3^elerkn:a na- 
tive? .foldad <d:fij;eki;re of dio pefypeptbie d:takj of gfobnkr 
prckei?:? njokovde^s (Figure ::^:.^»}.. Wben th,e:faoel ag;katk>s^^ 
€.i5.e.s!^;jr? dsf:? eabve fobled slrecnis^e to aneoil o?- imwi^:^d h>k) a 
raodonUy kepad chain, tb-e prokeis:^ ksa^i^^ bk>.bit^i:c^^! ac-^ 



.::t^m^de.- /^P^:<^' k^?- p^::ka^^^■^■eb^ ^-^?-:>v.a-:i h^i.;; 

e.^pd.::k:J iby a^>;e:e->3:. .by ^^:^j>.i-ei^;.i-^ M 
.foe- -lijK, :bv- m><^S:^!!?n^ ^^-.a.h =.?ri?oi:. >v'P: 
ePe?> ^;e^>.i.ifeii:'>;et:^::k ?t>p:i.:;a iv.' e^ri:,h:-s:; 
k^e:^i. 



.a::;;.eyi? .ei\j>i 




as 



acid saqxi^yic^? ,a^^^ ^aich do^^;:^ ?50t di^sfcUj^ eB.dow a pmt^^ij:^ 

tha^: th^^ f^i^nkio ^^^qu^^^s^ce ?.?lt3.mateiy d^stes/jii^iaes bm- 

caB&5rmi^d£!n. or mid&d j^^ia^^e, ihy pr^:ji:s?im molsiouis, 

with thfef ^olv^-;:Kt with oth^sr Tintii i:i5i^::L^lu- 

siori loliavvs from the di:^:cov$5ry" Uiat deiiiitumtlo^:;:,, or s.^S'::- 
felding, ^:>f ntr^lv^? ]>:rotsi?o,^i rando?5:^ly coib<l, bioiogicsiiiy 
In&icliYs feans is not krav^ir^dbfe as w^as onc^:i ih<:;iughl M^mv 
c$i^i&^ obiseiv^^d 1?^. which a?: i; onfolds^d pTstem 

mobcuk sp-^Mant::D^.i:%lv ret^.s^B;i;; to its rsi^^ive biologU;;iiilv ^.t> 

iH;tivit:y retijfn.!^: on it?0::it^^5'a;doo. without change th^i apecl- 
i5cif;>'- of tb<o rescttaov cataiy^e^isdi. l:kj^-\-t^ver, 5-e^mturaiic:s::i of 
denatoi'4?d poiHslo. o^mim ssvote ;auy biologies:,! ^scllvstv 

lodica^^? ti^at itiB mqmme ol ^^mirKs acids io ibe? pDijp^pttd:^? 
ch^it.n cootains ih?j i:ofor5:?i!:a:iion r^^q^rk^^jd to spo:rdij It^^ native 
foid^^d. confoHoatioo ^nsd tl^tat thk ;0.atj,ve Qyofersaytioj:! d^^tOT- 
:iOl,o.e^ it^ diOlngis^al ^iin:!:ivity (Ch^x^ti^r SiL 

P;rotelo:i ihiive omay dii|o:f^^nt diotegical tuviclio^^a. T'sble 3^-3 
giv^^^^ r^?oi^so):nalive type^^ of pmt:^ftos?. cl^^s^mod 

coyding lo loocitoa. Tlu^ oo:?:y;i5(^^:^ r^^p:re«^ent 0>e i^s-go^st 
N<5a;dy 2.000 ddfe^:n>|: ki^^i/d.;^ of ons^yi^v^i:;^; ^-^^e knowso ft^^^::,h 
j:;^it^dyKio|? s diffsireot fciod of d:i*5?;:di:ial re&otioo. Kosyro^?^^ 
hav^j o5^t?ao.rddMry y;$i|:$!y|:i<: p?>w^r, fer boyood tb.s.t of ^:5>ai3- 
s5:£i^:df?i o^o^dy^?!^. Ttoy a^o bighiy :^pecldo io d:5eir fux^ctioB. 
Ths^ i^?iK:yo:i;:i^ boxokio^o^^ Q:yi^d,y:$B;? triiBsfos- of a pho;ip;h.ivt:i^ 
grou p txoo? ^$doB0^5:iH8 tiipboi^ph^ito ( A IT) to giitico^^e. tbs^ Iks I 
i^tep iii :?x^^it?ibod5:m. Otdor o:^5^ynieA dehydx<:JgO't5::;ito 

Co^d mobc^sles:. SMli otimry, o.g., cytocb;rojo.^? tmo,s:f«^: 
{r>:o::iO tow^^fd o^^olooo.k?: ox.ygfi^o dorro.g s*s$pir&fb:o:::. or. I.i:k^s 
DNA poly?BO?a^i;o aij.d s:;?^:rdia isoki^-^sctlvatii^g 8?:i:£ysiLK<£0 partkN 
ipaki iji biQ^iyo.tbi?:^Nis of compoi^^^iita. B£;iok tyr^^? of ^?o- 
^y:sOK: ;rnobcj:s:b cooMl;^i> ;m oo|(yo ai^:jo to whict:: dO isp^^cido 
yohstr^ds^ is bo^.iod dirdog djo c^^kdydc oyi^fe. M^^ny os^zynisis 
coi:iOiio ^mgj^? po'lypeptido ohmo.; otiior^^ ooot;aio two or 
:f:^ore^ Soo^c: eris:yo;i6^, cad^^d, ^ ■J}:$i^do^or7 or olfoy^s^rrc os^zyjx^ 
a;5^5:;dotbi:?r ^jpockli^sd to sorve a rjsgxilakjs-y fuoodor^ lo si.ddi- 
Ijon tdod caddytio ^^otivdy. V;ktu.i^Oy idt s?rszyo:m^- i^;£0 gioh^ 
^skr p.roki;50iS. ^is d&doed i5:dov^s. How O5:5.^yoisy cat^iiys^?:: chsim- 
lotd roBLCtioo^i b a m^jjos- conot?fo of 5^^odo^:£^ bioobosos:stxy , 

Ai^otbitfr iriajor ok.ss^ of protcd^;;s has tte fuBctloo of ^ioriog 
ammo adds :ai5:Ms^jHs; >5iod buddlr:,g bbok^ for tdo 
gmwiBg soAryo, e.g.. 0;v?^id?^.od,n of ^^gg wdH^, s:oi?ote. of 
milk, aod gd^niip of \^d5$?j5:t :5^5^^^dij. 

Son)o proteins have a tro^sipart foo:ctioo; tboy aio osp&bb 
of bd:s.d:fng ^md tx^ansporting sp^sciSo types of mofecid:gs vi;^ 
ike blood:, g^^:Jp:py olboo biuds frco &tiy s:Ldd;^ tightly ood 

. ^-3 
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ku^'W^'steats^i j^i^^'e ot^s^J" ?;fp-s?s -o-i <)!Xf:p5:S^->cc?5S=S'ft5$:^ 
c^i:^^trs:e^lk s^iid i>c^!y^ll^i sy^tem^. ^^-^^^^ ^^^^^ ^i^y^ssisj ^1^:^ 
s^MHV glal>iik? polFps^|stl<le chishis ^^miig^d like ^j:fij;^i af 

©llii^ alos^g ^i^s^ck i^:jbs:;r 

whi^-ii ^u;^5xdKux>:$ with si5:id t^-^u;* j-^^ids-alis:^? foj^^tfet^x i;^r0telri^$ 
bdjo-d ^>5- ef g;:^>Bs:i Iji:d:&ed. st^:^d5^ 

Toxkis::, i:??., thM •ss:^ :^?d5^^^lj to5s.d> m y^hy?- 

iss i>m,«;k ^mo:ifS5ts> s^^^pi^^Siiit aiK^tlu^r .psmp of 
pra^:^?m$= aiid issidude rdi;;:^; <d Ik^ c>;i$tcii" b^^^;G, ,|Ofi<jpi j^ of c<d- 
?o^^^:Si5^jd. dl^sfekj^da and td^^ of die s^-mSmM^ b<jc- 
m^lum Clo;Str^ddim bolskinu which is j^s^^po^i^^idle fo? 
:som$^- tfp^ss- of food |?oisos:^;l;;:s:^^.. 

Amos^gk>>s mo^J i: k:dj$m^;d5:ig p^'ol^dii^^ =:^^-^? dio;^:o fa?^:Ckoid;i^g 
hos^^ooo^^s.■ sus'd g^ty^^vll> bsi^Biorie, >:b: ^O;o;ii=:;|ok;o^ ^s: 
k^5o^5o;?iO ^sf td?5 ^•:it>5ko? pk.5^.d:st?;y ^^b?:;£^k. d><?^^dd>, si^s-os^od b^^^ 
cmsdix spot -bdks^d selk i:d Ike pse^ooms, IS: kormA^iee J$sgu> 

cds^^isss^^ diiilHJti3;S i^^^dkte.^^. 

e^>0:kKi3^ cii^s^v of <>ompr^::^^e,:^^ fbo^><5: ^5 err log ^^^5 

st?'::J^:lx;::^:^el elo?^5 s^ol:>i . k^ veS''i;^^dr^Se;v; th>;> ib^e'^;::^^ p?):^5;eio 
ooldigoj-^ k die ;meJo,r exv,?:^>c^dlu.bt se^-acl^u:?^^! pmfed> ie co5^> 
os^edv^o d^^soe .md boo^i:;. Oollaf^B, ,ik.sik, ky fero5;iiOg e .i^dee- 
re;ml eoBdxs>:.5-i.im, sbo.'bolp bis^i s gn>ixp of osdk k^i^^^ed^^T te 
jkms e ds:sixe::. Two od$e;r dd?eus; x?^^toi;5M b. visryib;ejs>e ss/S 
Si:kiS£:ke ^d W:kew etetk- ?:i;::vSoe, e;i5k <:v-itemfk5,; .;?:S:!Sodoj>:ed 
;?k0¥e. Qsrtikf e c<:m.taim? SK>t o;$>ly eell^if dot .&ko gfycopro^ 
ts:di>i. wbick e;edow jx^^k:?:^!^? seKfetd^?^.i; e;e,d $:y;oovdii :d?kd fe 
S |o5:e^:«^ el v??^:kdj:?Moe with s skpp:;ry, dd>rle.^^d.o|- o:=i^iiil^y. 

Besides ids<e=^ 5:e.e;ior elaes^se of pm$od>s^ otde;?^: h<?t:v-« 
i.e:ie;*oe| disodos^^. Spld^r^ ^dksi^^jms^ s^iorese Ibk'k 
::;ioi^5d^?0. of d5:i? pmlod^ dbr?>i^e whiv^b f^jkekly inkdlfbes Jjit?:^ 
^>^;5 drsofyible dsfeed of OK^x^ptdo^^d ^$io;?ife ^oW':^td es>^?d d? 



w^^b^ cft-XKms;. Tfe:^; ^^1 s^nsi^; ^li^h??i>? Ihls^g 

blood ^5-0>:n fe^^sk^g. ^^pOy cs^bd ''aDiif:^i5^^s;^^'' proim^^- 

& kilp:? fe^Si;;? 
II 4?xt?"^5<sxd:kisH:v ftM^ii protsija^, ted^:4^$^g h:S$^?i^ig 

ammo ^^;::kk> which by h^^v^i^ liUif? or j;^;:::^ bi^:;Ji«g:i':;<il 



^kmmg: tk*;> difen??:it pst^tdx^?? k5. ii:^mg O^^gi^^i^i^m^^ tk^ 

?5.??ktedk>s^ OS tom^J^f kfit^ of Ik^^ ^;;?:?>i:u?:^it 

esidi spes:;ies 05' argsnism.. Aivk.kody msfeciufes ispps^iS i?s fibs? 

tb^ is:^mik5:^mm^ ^5 pr^^kbii >-5:?: som^i :>tb^?T m^^s^Tomsjfe^^uk 
for^kgji to tb&^: ^^pse£-«^ & :^pftic;k^:<ko^^>kgi:i mss^:Oi;:sii:;;loci.k^^: 
i^: C^dfek ?:k:^?: :t;^ki^^^-?^^^.;. Tb:-;::' .^;poc?;fb:; <^:^kikody ?i>ol^i^:::^ibs^^ 
emk?d m thb sm^^aii^^r can ^.^ombk^ii:^ wkh aMig6:s;$ whk:b 
^b:j€lted tbMT- formxUlon to torso, <orb:g<?s;oool;jks:?:dv compfe: 
|Fi;g^J.m 3-^). Tkis .re&ctkm, c&lbk tt^^ m^;?ro:^ps^ ;:;s>^f^^^^^ 
^^.ko hs^^k fo^r tko wbol^? k^^ld or Ims^^j^J^^f y > • Imim^j?!^:^ • ^t^: ^ 
s|>^^oii€ iskei€tlou^3 dlso^aso c^ioi of^^o bt^: coikoo-^^^d ky 1.o|s^otioo 
Vo:n^ smiidl iJ:£0O:U0^:$ of oyrt^ikj iO;slom:s:ookM;i^;iktr <^ 
(i.^^?., tho o;oll:p.o.k; ix^sopoooois). i>;s: do? S;>S0:^S:k^05 ?:0t- 
omo;rg>i^ol$?i::?, ox yi:o:;;;^^. A ^pOivkb:;; iiOtiboil j- 5:o:iOs:ss.i:;o^ gk:o 
kolm is tefmod lo ro§;poo;?:e to mo tor^s^go. o.ol:ig550: .^smi -may 
persist m.e blood lor lo:?ig tiso^. It tke o^o^stJth e niloroo:^ - 
;pok.sm should ktor pi?:^ oo^;os:s ^O: tko bl;G£^:d so Ipopk : tbs^os 
opooi:bc: io:k:do;o:koo ooo tosotivoto o?: Md k bv 00:05k k^:m?| wkk 

lis SiltJ^Oil^C iO5iOipOS:05:0;^>.: Tko io::iO;^i:tIOO O^Sp^^OiiSO tS p0"$O; 

0:oly by ^i^^k^bo^its^ ^oul tkoe k 0 bdriy rsK:;^ot po?do^::t of bb;o 
lo:p£:ai ovoliittoo.. 

so:0:tikody tOol^OOlO;^ k^vo ks.:J^:d^:;0:g OkO:^ tbot ^O^^^J ;^|^0<b;io 
^5:id cosO;pbs^^;S:^^:i0^y ^o ^:ko ,s;^n5,c^;o5^y: :kio;^OA^os ot tko 00- 
kpo do^i- lodoood do?ir toroi^tkoi- tJsoslly d^^ oo^:tkoky 
moboib^ kti^ tv^'O bki:diog ^bk^s, m:i5kk>^g pois^ikk tk^^ fo^^soss- 
^ioo ot o b;:i:;feK:o|;koe;o;^;k>BO l&ktoo of ^b:l^0:^O0kog i^otif 00 0;od 
o,o^;tbody ??^:okoo?b^Q ^^ioioo i?; olkm^skdy p^ooipkok^s lo5:?5^ tb?o 
s^wm, it Mx^^lkd tbo p^^^p^^pkip (Fig^io 3-?5-b. Th^ 2$teo;to.o5 
i^;ud. odgij? of ii:0.0i:;:^;j3e gb:j:bok:0$ s:fo d^??^C;kbod io O?:o;f0 d^?tJkl 
k^ Chaptor 

,A;0^:tkodtos 00$ bigklf ^p^JOtbo tko l05: ^^:tpx ;p;0^^:i?:t;i;^:;s^ doil; 
s^^oko kio^T :fe?5:0:8i:5.o;o.. Ao ai^vkkody fo:o^Md ky o ?S:bbt^ k^ ko: 
|^o:;tod k^^ii'rs-ofi ok:Jomi;?o k^i: ??:xo.op>b^:s wllbooTofeto^^w^l^ 
l^ktos: kot oo^: wkk oro^:iotod prot^ios ^^o:b ^^si b^iso.i05 b5;m^:o 
glokis? . kfemoYo;?, k is ^ipooi^k k>f k>;e kx^-oe-dk^^sostooo^: skx.o> 
tioss B:^kvo kook-osg ob:oo:Oii:;o, so tbo^: 11 kx;^> iiiiiko?;^:^ 
booted; or dooamirod k> 0.001^ ksi^ polppopkdo obik:!i:;s Oi- Is 





Ai-stib&as- 





